Mechanism of acrolein-induced vascular toxicity.
Acrolein, an environmental pollutant and a lipid peroxidation product, is implicated in vascular pathogenesis. Although evidence indicates a link between vascular pathogenesis and acrolein, no direct studies relating to effects of acrolein on vascular function and responses are known. This study investigated the effects of acrolein on vascular function to understand the underlying mechanism of acrolein-induced vascular responses. Male Sprague-Dawley rats were treated with acrolein (2 or 4 mg/kg; i.p.) for 3 or 7 days. Urine and blood samples were collected. Changes in systolic blood pressure (SBP) and responses to acetylcholine and phenylephrine were determined. Acrolein (4 mg/kg, 7 days) significantly increased SBP by 25%, phenylephrine vasoconstriction by 2-fold, but decreased urinary excretion of nitrite by 25%. Acrolein inhibited generation of cyclic guanosine 3'5'-monophosphate (cGMP) by 98%, and did not alter expression of nitric oxide synthase (eNOS). Acrolein increased the generation of lipid hydroperoxide in plasma and aortic tissue by 21% and 124% respectively, increased glutathione-S-transferase (GST) and glutathione peroxidase (GSH-Px) activities. Acrolein up-regulated the expression of GST by 2 fold. These data suggest that induced SBP and altered vasoconstriction/vasodilatation in acrolein treated rats may be due to reduced availability of NO via increased free radical generation and reduced antioxidant defense.